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REMARKS 

Applicants have carefully considered the March 31, 2006 Office Action, and the 
comments that follow are presented in a bona fide effort to address all issues raised in that 
Action and thereby place this case in condition for allowance. Entry of the present Request for 
Reconsideration is respectfully solicited. It is believed that this response places this case in 
condition for allowance. Hence, prompt favorable reconsideration of this case is solicited. 

Claims 11, 12 and 14 were rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Chapman, Jr. et al. (U.S. Pat. No. 5,547,761, hereinafter "Chapman") in view of Becker et al. (U.S. 
Pat. No. 4,454,047, hereinafter "Becker") and Hiraga et al. (U.S. Pat. No. 6,268,469, hereinafter 
"Hiraga") and further in view of Carey (U.S. Pat. No. 3,256,251, hereinafter "Carey"). Applicants 
traverse. 

The Examiner asserted that Chapman teaches the process steps of claim 1 1 , but for the 
settlement' of the mixture following the stirring step. The Examiner stated, however, that 
Chapman does disclose decanting the floating polymer powder without disturbing the sediment 
and, therefore, the Examiner concluded that sedimentation must inherently exist because a solid 
phase of precipitation in the mixture, together with the liquid phase containing the floated 
polymer powder, is already formed. The Examiner stated that Becker teaches a removal process 
for oils and solids from aqueous systems and, therefore, it would have been obvious to allow for 
the settling of the stirred mixture (such as a copolymer dispersion) in the process of Chapman in 
order to allow for the formation of aqueous and non-aqueous phases as stratified layers, as 
suggested by Becker. The Examiner further argued that it would be reasonable to presume that 
the process of Chapman and Becker would apply to the preparation of polyvinylidene fluoride, 
as suggested by Hiraga. 
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In response to the arguments previously submitted on January 26, 2006, the Examiner, at 
page 4 of the Office action, asserted that it is known in the art that molecular weight of a resin is 
distributed and densities of the particles vary and, therefore, the separation method taught by the 
combination of Chapman and Becker would inherently possess the separation of low molecular 
weight resin particles in the mixture. Moreover, with respect to the step of repeating the sequence 
operation for the purposes of recovering the copolymer, the Examiner, at page 3 of the Office 
action, asserted that it would have been obvious to have this repetition to ensure complete recovery, 
as evidenced by Carey at col. 1, lines 48-50. With respect to dependent claim 14, the Examiner 
asserted that the repeating operation of not less than three (3) times, would have been obvious to one 
of ordinary skill in the art, absence a showing of criticality. Applicants respectfully request 
reconsideration and withdrawal of the rejection in view of the following remarks. 

The polyvinylidene fluoride of the present invention is obtained by suspension 
polymerization which is explicitly required in the independent claim 11. In contrast, none of the 
cited documents teaches suspension polymerization, but rather only disclose emulsion 
polymerization . In Chapman, emulsion polymerization is employed for producing polymers 
from the description at col. 6, lines 3 to 7 ("dispersion (sometimes designated emulsion)"; col. 7, 
lines 1 to 5 (water-soluble initiators such as APS, KPS are used); col. 8, lines 27 to 37 (polymers 
are formed by coagulation), and col. 15, lines 5 to 6 (particle size obtained in polymerization is 
typically 0.05 - 0.2 |am). Similarly, Becker discloses that emulsions are employed as described 
at col. 8, lines 8 to 16. Hiraga, at col. 2, lines 17 to 32 discloses a solid-liquid separation method 
of an emulsified dispersion of fluorine-containing polymer particles. Carey teaches the recovery 
of solid resinous materials from emulsions thereof and also teaches a method of coagulating solid 
resinous materials from emulsions thereof. See Carey at col. 1, lines 10 to 20. 
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Therefore, none of the cited documents teaches the process for preparing a copolymer by 
suspension polymerization as required in the independent claim 1 1 . Thus, the Examiner has failed 
to identify a source in the applied prior art for every claim limitation recited in independent claim 
11. It is legally erroneous to ignore any claim limitation. Uniroyal, Inc. v. Rudkin-Wiley Corp., 
837 F.2d 1044, 5 USPQ2d 1434 (Fed. Cir. 1988). For at least this reason, the rejection is not 
legally viable and should be withdrawn. 

Moreover, the particle diameter of polymers obtained by emulsion polymerization is 
smaller than 1/100 of the particle diameter of polymer obtained by suspension polymerization. 
The Examiner's attention is directed the accompanying Appendix, wherein as described at pages 
489 to 490 of "Modern Fluoropolymers", Edited by John Scheirs, cl997, John Wiley & Sons 
Ltd, the section "3 POLYMERIZATION", the particle diameter of PVDF obtained by emulsion 
polymerization is from 0.2 to 0.5 jum, while the particle diameter of PVDF obtained by 
suspension polymerization is approximately 100 jam. 

Applicants submit that since the particle diameter of PVDF obtained by suspension 
polymerization is large, a dry powder is formed through the process of separation, washing and 
drying without granulation operation. In the suspension polymerization, the polymerization 
progresses from the surface toward the center in the droplet of the monomer by a certain 
polymerization initiator, so that the particles are formed as spheres of pearl-shape which has the 
minimum energy and the particle size is decided by the size of the droplet. 

On the other hand, in the emulsion polymerization, a dry powder is formed through the 
process of separation, washing and drying after agglomeration to the secondary particles by the 
method as described in Hirage. That is, in the emulsion polymerization, polymerization grows on 
the surface of the emulsification micelle of the monomer by a certain polymerization initiator 
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existing on the water side. The size of micelle is 2 to 4 figures smaller than the droplet of the 
suspension polymerization. 

It is well known to persons skilled in the art that there are distinct differences in physical 
properties such as shapes or density between the particles agglomerated after emulsion 
polymerization and the particles obtained by suspension polymerization. Therefore, it would be 
improper to conclude that the separation method after the emulsion polymerization is related to 
the separation method after suspension polymerization. It is not obvious from the separation 
method after emulsion polymerization to expect that the copolymer particles obtained by 
suspension polymerization float or precipitate in water. None of the cited documents teaches or 
suggest the influence that the separation of particles gives to thin film formation. 

Moreover, Applicants submit that neither Chapman nor Becker, alone or in combination, 
teaches the separation of the copolymer particles floating in the upper part of the mixture from 
the copolymer particles precipitated in the lower part of the mixture. Chapman teaches the 
separation of a non-water-wet powder which floats on the water and Becker teaches separation of 
an oil phase from a water phase. Moreover, the Examiner's asserted motivation to modify the 
process of Chapman/Becker in view of Hiraga lacks the requisite factual basis and the requisite 
realistic motivation. In the present case, the Examiner is improperly assuming that the process of 
Chapman combined with Becker would apply to the preparation of polyvinylidene fluoride. 

The requisite motivation to support the ultimate legal conclusion of obviousness under 35 
U.S.C. § 103 is not an abstract concept, but must stem from the applied prior art as a whole and 
have realistically impelled one having ordinary skill in the art to modify a reference or combine 
references to arrive at a claimed invention. In re Deuel, 51 F.3d 1552, 34 USPQ2d 1210 (Fed. 
Cir. 1995); In re Newell 891 F.2d 899, 13 USPQ2d 1248 (Fed. Cir. 1989). The Examiner's mere 
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identification of claim features in disparate references does not establish the requisite realistic 
motivation to support the ultimate legal conclusion of obviousness under 35 U.S.C. § 103. Grain 
Processing Corp. v. American-Maize Products Co., 840 F.2d 902, 5 USPQ2d 1788 (Fed. Cir. 
1988). Moreover, the Examiner's assumption does not establish the requisite motivation to modify 
a specific reference in a specific manner to arrive at a specifically claimed invention. In re Deuel 
supra. Rather, a burden is imposed upon the Examiner to identify a source in the applied prior 
art for each claim limitations and identify a source for the requisite realistic motivation to modify 
a particular reference in a particular manner to arrive at a specifically claimed invention. Smiths 
Industries Medical System v. Vital Signs Inc., 183 F.3d 1347, 51 USPQ2d 1415 (Fed. Cir. 1999); 
In re Mayne, 104 F.3d 1339, 41 USPQ2d 1451 (Fed. Cir. 1997). 

Dependent claim 13 was rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Chapman in view of Becker and Hiraga and further in view of Tsutsumi et al. (E.P. Pat. App. No. 
0 508 802 Al, hereinafter "Tsutsumi"). Applicants note that the Examiner cited the 
corresponding Japanese application on the PTO-892 form for the Tsutsumi reference. 

Applicants incorporate herein the arguments previously advanced in traversal of the 
rejection of claims 11, 12 and 14 under 35 U.S.C. § 103 predicated upon Chapman, Becker, 
Hiraga and Carey. Dependent claim 13 is free from the applied art in view of its dependency 
from independent claim 11. Accordingly, reconsideration and withdrawal of the rejection are 
solicited. 

It is believed that pending claims 1 1-14 are now in condition for allowance. Applicant 
therefore respectfully requests an early and favorable reconsideration and allowance of this 
application. If there are any outstanding issues which might be resolved by an interview or an 
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Examiner's amendment, the Examiner is invited to call Applicant's representative at the 
telephone number shown below. 

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is 
hereby made. Please charge any shortage in fees due in connection with the filing of this paper, 
including extension of time fees, to Deposit Account 500417 and please credit any excess fees to 
such deposit account. 



Respectfully submitted, 



McDERMOTT WILL & EMERY LLP 




Brian K. Seidleck 
Registration No. 5 1 ,321 



600 13 m Street, N.W. 
Washington, DC 20005-3096 
Phone: 202.756.8000 BKS:idw 
Facsimile: 202.756.8087 
Date: June 30, 2006 



Please recognize our Customer No. 20277 
as our correspondence address. 
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PVDF in the Chemical Process 




DAVID A. SEILER 

Bf Atochem North America Philadelphia. PA, USA 



1 CHEMICAL STRUCTURE OF PVDF 

Polyvinylidene fluoride (PVDF or PVF 2 ) is produced by the addition polymeriza- 
™\ ?2l 1-Afluoroethene (CH 2 =CF 2 ), also Known as vinylidene fluoride (VDF or 
VF2). The homopolymer is characterized by alternating carbon-hydrogen bonds 
with carbon -fluorine bonds: ' ' 
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The sttucture of PVDF homopolymer is typically regular; however, some 
variability related to chain branching, head-to-head molecular formation and 
tail-to-tail molecular formation will exist depending on polymerization method 
and reactant products chosen. The polymer contains 59-60% fluorine and 
approximately 3% hydrogen by weight. PVDF hompolyraers are partially 
crystalline ranging between 45 and 70% crystallinity depending on the above 
variables and the processing conditions and methods used. 

Vinylidene fluoride-based copolymers, typically called PVDF copolymers, 
have become the products of choice in many applications that were 
formerly PVDF homopolymer [1). These copolymers have also replaced other 
fluoropolymers or metals in the Chemical Process Industry (CPI) where PVDF 
homopolymer had limitations in impact strength and elongation that prevented 
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Hn most common comonomere utilized with PVDF for CPI apoUcations a™, 
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Other monomers exist that can be utilized to create VDF-based resins with 

TvSu l Pr ^ ert,eS ' bUt , abovc are * e *«t commonly used a?d rad £ 
available for current applications. " y 

2 HISTORY OF PVDF 

SemSf ? rt " e flUOri ^ WaS ,^ ret TOnun «"*a»y introduced in 1961 by the Pennsait 
SS™ i^ST (I . at6r i^T 1 38 Penn ^ Corporation now owned by m 
Atochem North America, Inc.). The original applications for the polymer stul 
exist today. Early property evaluations of PVDF led to its use aT S and 

r^, P r, f ? Pl r niam rCCOVCfy - ""clear £^3£££ 

r^tant msulauon for computer back panel wire, and as a long life^ finish on 
metal panels used in architectural construction 

Since the original introduction by Pennsait Chemical Co, and the first full- 
scale commercial plant built in Calvert City, Kentucky, USA, in Several 
a^ er pvS?" er f bUi,t by Vari ° US COm P anies » rising demandforPV^F 

ofp^S y ^ ? m ? y markCtS * TabIe ^ lis * * e current producers 

of PVDF for commercial applications worldwide 

Growth of PVDF has been fueled by severa landmark applications. Heat 
stankable tubing for electrical insulation in military appn^tfoTSS nTat^ 
wiring were the original core markets in the 1960s. Strong 8^1^!^^ 

applications fueled large volume growth in the 1970s. In the early 1980s Se 
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Kynar, Kynar Flex 
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PVDF IN THE CHEMICAL PROCESS INDUSTRY 

^est 'overnight' market for PVDF, especially PVDF copolymers was created 
when the United States National Hectricai Code (NEC) catted for" S 
low-flame polymers to be used in plenum areas of buiidmgs a, , ah ai teLZ To 
any polymer insulation placed in conduit This plenum cable market ZT^iv 

^ *T™ d < Sh °f^ f PVDF-type po'lymeS whth^fon^ 
rvDr plants and expansions of existing ones. 

Also, in the 1980s, high-purity semiconductor chip manufacturers started to 

c^rV 3t £ IaStiCS 0 i! tperf0rmcd meta,s ln ^ of highly ZzmZ 
chemicals m the manufacture of computer devices. Bytoe mid-l^roE S 

SV h ^ of , choice co T red to othe < iS2i ^ffo ~ 

cSLv e ! S J ly P rocessed wi *°ut «e need for any processing aids 

stabilizers, fillers, or additives whatsoever [2-6] 8 aias ' 

In the 1990s, PVDF-type polymers maintained growth even durine recession 
periods and they continue to be in high demand^ materia K^rhv 

fiSnTl^r 15 Pipmg > tank *™P*> Oration 

fittings, flexible tubing, etc), architectural coatings, and new smaller rn^rS 

such as use as an additive to other polymers to improve proleSng orSor 

mance, films for weathering protection of vinyls, and spec^noU foTte 

containment where permeation regulations exist The market for PVT^pr^te 

m plenum cable has declined since 1990 for various reasons but sill remaS 

as a major area of application for this polymer family N^w reeuTaUo^ 

renewed growth in electrical applications for theTe* '£ yc*s 

fJS ? °° k PV ?f~ type **** *» d other fluoropolymers is excellent 
p^p aU r, arC f ° r dOUb,e diglt * rowth «P to and beyond the year^ Since 

^^ Z^^™^ 1 *" 1 " ° n a C0St ^ volume'raTio^s ofte" 
me tirst such material considered for new arising applications. 

3 POLYMERIZATION 

tv^?f rciaI , b3Sed 0n vfa J**a» fluoride can be categorized into two 

r^Fi LT™ r **• WhiIe *« o*er memoS of pr^ucSg 

iZsSKr^ thc most ~ —* ~ s 

In emulsion polymerization, a number of reactant products are used such as 

f^ZTV? initiat ° rS ' and P^ly chain terminal So^e mtnu^ 

fecturers that supply very pure PVDF products for special applications e Z ov 
h^h-purity nnsing of the emulsion latex before final dhyfaJroST^Sfi 
helps to eliminate any residual impurities such as polynierLtfon mLtor Z 
surfactant before packaging as a free-flowing powder, Tp^Lfo%X 

fSX^^ ;r are agg, ~ « 

coltal^^ an aq " COUS red P fi is «— with initiators, 

colloidal dispersants (not always necessary), and chain transfer agents to control 
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Phenomenon tha, the £l£^ErT " "7*" * 

comonomer ratio is over a certain b er than a P"**™* if the 

a, n^ than m^VCSS^r * ^ ™ 
con^LedVruU P ^ va rabST n< " ™* ta However, ra any 

PVDF-based resins PTFP =i~ ;°" DUJI,,e<l P J FE can act as a process aid fbt 
coefflcien.ofSn'ofTv^re^r*" ** - "~« *< 



* vjl#jt momea parts. 

sp-ere^als^ 2"* T"? PMt G,as * 

bu, ^nponent producuon 0 ^ £™JZ?£££SZS*^ 
posroon created by the potent, of siiica „ ' ?££voFJl£?? 

forced PVDF. 

The larger the percentage of «»rh rt „ fit.- *u i 7 5% carbon fiber, 
the tensile ^Z^^J^^™" ^ ** *» »*« 

resfrvlaTytnSSX- ~ PVDF "^ 
below 2% and do very little to ""'"Y" «« added at levels well 

These resins that coS fteae adS. mecnanical P™P««« of the resin, 
pass. This has 

for facilities where plastics offer an installatiJ £?T auc * wo, *» and coatings 
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PVDF accepts pigments and can be colored easily. Black, red, and blue resins 
are standard offerings and can be made from FDA listed pigments with very low 
percentage concentration. A whole spectrum of colors have been produced using 
concentrates should special colors be desired. 



4 PROPERTIES OF PVDF 

Poly vinylidene fluoride has a great balance of properties that make it suitable for 
many applications. The molecular structure with alternating CH 2 and CF7 groups 
along the polymer chain forms a unique polymer with some of the best character- 
istics of polyethylene (-CH 2 -CH 2 -)„ combined with performance approaching 
polytetrafluoroethylene (-CF 2 -CF 2 -) n . The resultant polymer provides excel- 
lent properties in the following respects: 

Mechanical strength and toughness 
Resistant to fungi 
High abrasion resistance 
Low permeability to gases and liquids 
High thermal stability 
Low flame and smoke characteristics 
High dielectric strength 
Resistant to creep at elevated temperatures 
High purity 

Readily melt processable by many methods 
Resistant to most chemicals and solvents 
Rigid and flexible versions available 
Resistant to ultraviolet and nuclear radiation 
Impact resistant versions available 
Resistance to weathering 
Cold weather performance to -40 °C 

The selection of PVDF resin for given apphcations has become more difficult 
due to the broad range of grades now available. Homopolymer properties have 
a much smaller variation between manufacturers than the difference range now 
available due to the commercially available copolymers that were developed in 
the 1980s and early 1990s. 

In applications where PVDF homopolymer may not have been considered 
because of impact strength, elongation at break, chemical stress cracking, lack of 
clanty, or lack of flexibility, PVDF copolymers meet the need that may have been 
deficient, and at a similar cost. A set of property tables for PVDF homopolymers, 
VF 2 /HFP polymers, and filled PVDF resins are shown in Tables 25.2-25.4. 

Compared to other commercial fluoropolymers, PVDF has the lowest melting 
point, but actually has the highest heat deflection temperature under load. 



